Sulfur amino acids deficiency caused by grass pea diet plays an important role in the toxicity of L-β-ODAP by increasing the oxidative stress: studies on a motor neuron cell line.
Neurolathyrism is a motor neuron disease caused by the overconsumption of grass pea (Lathyrus sativus L.) containing L-β-ODAP. The precise mechanism to cause motor neuron degeneration has yet to be elucidated, but should agree with the epidemiological backgrounds. Considering the amino acid content of the legume, and the epidemiological link with prolonged unbalanced nutrition, the shortage of sulfur amino acids methionine and cysteine could affect the toxicity of L-β-ODAP. We analyzed the effect of these amino acids in the media on the toxicity using primary motor neuron culture and a motor neuron cell line NSC-34. Deprivation of both methionine and cysteine exacerbated the toxicity of L-β-ODAP by 66% compared to the complete medium. The glutathione content of these cells was greatly decreased in sulfur amino acid-deprived medium. L-β-ODAP further lowered the content in the deprived media to be 32-44% of the controls compared to normal media being 62-74%. The increased motor neuron toxicity in this medium was neutralized by the addition of reduced glutathione ethyl ester or N-acetylcysteine suggesting the importance of the mitochondrial oxidative stress induced by L-β-ODAP under sulfur amino acid-deficient conditions.